The genus Yersinia, composed of the three species Y. pestis, Y. pseudotuberculosis and Y. enterocolitica, is known to be virulent for humans and animals (5) . Y. pestis, the causative agent of bubonic plague, is highly infectious and lethal to humans, whereas Y. pseudotuberculosis and Y. enterocolitica produce less severe infections, including enterocolitis, acute mesenteric lymphadenitis, and occasionally septicemia (5) . In all three species, common virulence factors, such as tissue invasiveness, calcium growth dependency at 37°C, production of V and W antigens, and lethality to mice, have been demonstrated (1, 8, 16, 18) . Recent studies have revealed that these probable virulence factors in the genus Yersinia have been associated with the presence of plasmids ranging in molecular size from 60 to 75 kilobases (kb) (3, 9, 19) .
In many countries, including Japan, the most common serogroups of Y. enterocolitica isolated from human enteric infection are 0:3, 0:8, and 0:9 (9, 26) . On the other hand, infection with Y. pseudotuberculosis is less frequent than infection with Y. enterocolitica. Serogroup III, IVB, and VA strains of Y. pseudotuberculosis have rarely been isolated from humans (20, 22) . However, Y. pseudotuberculosis has frequently been isolated from domestic animals, pets, and wild animals (7, 12, 23, 27, 28) . Especially in Japan, it is reported that serogroup III strains of Y. pseudotuberculosis have been isolated from healthy pigs at abattoirs (24) .
Little is known about the plasmid profile and pathogenicity of Y. pseudotuberculosis strains isolated from domestic and other animals. Recently, Tsubokura et al. (25) (Table 1 ). All Yersinia strains were grown on brain heart infusion (Eiken, Tokyo, Japan) agar medium at 25°C. To examine the calcium growth dependency, magnesium oxalate agar, as described by Heesemann and Laufs (10) , was used. Autoagglutination tests for the strains were performed according to the method of Laird and Cavanaugh (14) . For calcium growth dependency analysis and autoagglutination tests, incubation was done at 37 and 25°C. Plasmid DNA was isolated routinely by the method of Kado and Liu (11) and purified by cesium chloride-ethidium bromide density centrifugation (15) . Plasmid DNA was digested with restriction endonucleases and subjected to electrophoresis in a horizontal Tris-borate 0.8% agarose gel (15) . The restriction endonucleases BamHI, EcoRI, and HindIII were used under conditions recommended by the supplier (Takara Shuzo, Kyoto, Japan). To examine the sequence homology of plasmid DNA from different serogroup strains, nitrocellulose filter hybridization tests were done. Restriction endonuclease-digested DNA fragments were separated by electrophoresis and were transferred from the gel to a nitrocellulose filter as described by Southern (21 (Table 1) . To assess the relationship between these virulence markers and plasmids in Yersinia strains, the plasmid contents were examined. As shown in Table 1 with HindIII is shown in Fig. 1A . The plasmids from Y. pseudotuberculosis 208, 274, 83, 197, and 151 shared many fragments of identical size (Fig. 1A, lanes 3, 4, 5, 7, and 9) . The cleaved plasmids from two Y. enterocolitica 0:3 strains showed identical numbers and size distributions of DNA fragments. When these plasmid DNAs were digested with BamHI or EcoRI, the same results were obtained (data not shown). To characterize the distribution of DNA homology, we performed nitrocellulose filter blot hybridization of radiolabeled plasmid DNA from strain 208 with HindIlI-digested DNA fragments of the other plasmids (Fig. 1B) . The results (Fig. 1B) showed that DNA relatedness among the plasmids was distributed in the plasmid molecules from five strains (208, 274, 83, 197 Plasmids ranging from 60 to 75 kb in molecular size are known to carry genetic information essential for virulence of Yersinia species (1, 3, 19) . Avirulent derivatives from these virulent Yersinia strains lose the common plasmids (8, 16) . In contrast to these results, Kay et al. (13) Although Y. pseudotuberculosis 212 (serogroup IVB) showed calcium growth dependency, no plasmid DNA was detected in this study. As an insertion sequence (ISlO0) was identified in Y. pestis 195-P (17), the plasmid conferring calcium growth dependency in strain 212 may integrate to the chromosome by the transposable elements, such as the insertion sequence.
We have not isolated plasmids from five Y. pseudotuberculosis strains. However, these strains might carry common virulence plasmids at the time of the primary isolation step, because the virulence plasmids in Yersinia strains are unstable and therefore can be deleted during the long stock maintenance period. As reported by Tsubokura et al. (25) 
